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Minnesoeta siBi@aiittEutrophication Criteria. Summer-mean

gricentrations shotldbe below these levels to maintainuse.”
Ecoregion Secchi
(classification) ppb ppb meters
NLF - Lake trout (Class 2A) 12 3 4.8
NLF — Stream trout (Class 2A) 20 6 25
NLF — Aguatic Rec. Use (Class 2B) 30 9 2.0
-~ | CHF - Stream trout (Class 2a) 20 6 25
CHF - Aquatic Rec. Use (Class 2b) 40 14 1.4
CHF - Aquatic Rec. Use (Class 2b) 60 20 1.0
Shallow lakes
WCP & NGP - Aquatic Rec. Use 65 22 09
(Class 2B)
WCP & NGP - Aquatic Rec. Use 90 30 0.7
(Class 2b) Shallow lakes

5" — enclosed basin...max. depth > 15 ft. (4.5m)
dCres (4 ha) minimum size for “lakes”;

nerally not wetlands;

‘Resenvoir” — natural or artificial basin where outlet
is controlled by control structure. Differentiated
from rivers based on Tw of 14 days or more as
determined based on a summer “120 day Q107;

® Index period — summer (June — September);
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Minnesota’s Ecoregions

Ecoregion Reference Lakes

Summer-npza o deep

20 140 ha

TP (ppb)

5-15m deep
25 -160 ha

WO-& morphometry
‘varies among regions;

Western Cormn
Beb Plains
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Every change of 10 in the| g of & lake’s algae biomass and a halving of water clarity.

Based on work of Dennis Schupp & paper by Schupp & Wilson 1993
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Worked to identify. thresholds for shallow lakes. Collaborated
MDNR in study of 27 shallow lakes in west-central MN.

cm——

Total phosphorus concentration (micrograms per litre)

Y

I | I T
25 50 100 1000
native states of plant or plankton dominance

=¥ nance by taller plants, stabilised by buffers

PLANT DOMINANCE

REVERSE SWITCHES

FORWARLSWITCES (BIOMANIPULATION)

Turbid water, dominance by phytoplankton algae stabilised by buffers Possible unique
phytoplankton
dominance at

PHYTOPLANKTON DOMINANCE Vyhices

------ <o Ingreasing stability of phytoplankton dominance ——M ————

- Increasing stability of plant dominance - et

West Central Shallow Lakes:
# of submergent & floating-leaf species.

/ floating-leaf

submergent

Fremont

# of species

Based on 27 lakes - as TP increases above ~60-90 ppb,
floating-leaf generally absent & 10 or fewer species present
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1) “55 lakes study” lakes
from NLF, CHF & WCP

+ Sediment Core Study Lakes regions (mid 1990s);.
SW MN study focused on

22 shallow lakes, 6 with
deep cores (2002);

West-central focused on

shallow CHF lakes with a
gradient in modern-day P
and macrophytes; 6 deep

Study
*  "55Lakes"

cores (2003);

4 Southwest Lakes
NG = West-Central Lakes
] |:| County
v, || Ecoregion

REVIGHE ke,

EANENETSIIE CharaCtErISTICS.
gEecoregion distributions of TP, chl-a & Secchi -
neer& overall populations;

W lakes:;

der fishery (aguatic life) requirements;

#=Shiallow lakes — emphasis on plant communities
“relative to P, chl-a, & Secchi;

~Use of sediment cores to re-affirm regional patterns &
estimate background;

® Accounts for lake user perceptions;




1Lake Crit RTAG2007

-

Ofl < ; andards package.
Approved by Citizen’s Board in Dec.
proved by Goevernor’s office Feb.;
g ‘ules public noticed — March;
= s Await formal final approval by EPA

“®: Anticipate completion by summer 2008 & criteria
formally adopted into WQ standards

SUlmmeEy,

SPTembloation offstandards almesticomplete =-
siElizenn 2008;
RUiesHeRs0s(d)listineieimutnent-impaired

! LJ (Z002) — used interim thresholds —

EErds willlnow: be used;

Jidards language reinforces need to protect
| :.-quallty lakes (non-degradation) and
= "::cao fer naturally poor quality lakes;

- ;Eﬁferentlate among shallow & deep lakes;

= Allows for site- -specific criteria for reservoirs &
“other cases where deemed necessary (have
guidance);

® Considers aquatic life requirements & should be
beneficial to fisheries management.
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I Proposed Water Quality Standards Rule
Vision

WAL pCa. state. mn.us/water/standards/r
BehaRee htiml

“WWater - Lakes -- Lake Water Quality Assessment
~ Report: Developing Nutrient Criteria

ttp:/Z/Www.pca.state.mn.us/water/lakequality.
htmil#reports

steven.heiskar ca.state.mn.us
651-296-7217

River-Nutrient- Crteria

Steve Heiskary
IVIN' Pollution Control Agency

2008 Update
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1) Sart by EPA nutrient criteria grant);

_;{_o’cument a systematic understanding of

Nelationships among nutrient
oncentrations, algae, BOD, and fish and
nverts. in medium to large rivers; and

Provide a basis for setting ecoregion-based
nutrient criteria by identifying thresholds
for nutrient impairment

; 'S ecoreglons
00'- 44,000 Km2) 41— 6th

n _stream/downstream comparlson)
INGrsignificant reservoirs between sites;
—At least one USGS gauge per river;

~Sample 5 - 7 times over summer -- “index
period” (‘99 &’00), additional sites in 2001 &
2006;

nutrients, chl-a, TSS, TSV, turb., T-tube,
phytoplankton identification
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Figure 1.
MPCA River Nutrient Study Sites
Major Watershed and Ecoregion Boundaries Noted 1999.& 2000 sites i

1)
il

e “'iiim'ﬁi 1%

BB
,gf l”%ﬂ%ﬂ g -
R 25

O

ooooooooo

m

=)
=

I

|
|
Moorh('ea
\\ \

I S
B ,{_‘




1Lake Crit RTAG2007

‘.-_

007 study additions

2d River tribs

I1SS. @ Anoka, Rum Cr HR*iﬂ\}er sites;
ented 12 sites total for up to 2 weeks;
tebrate & fish data at most sites;

r quality data all sites 5-7 times

I Mississippi River at Anoka (UM-872) 1999 and 2000 Summer Flow
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1999 = =2000 —-—2006‘

1999 - 85t, 2000 - 30" & 2006 - 15t percentile flows
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relimin;?y’émalysis of WQ from 1999, 2000,
. 006 and Comparisons of biota & WQ™
2000 & 2006 data

© A\Jgrn CONCENtrations Vary as function of
igents, flow & light (within & among);

& rJ_)? Jever fairly consistent patterns in WQ
EleteRships among years;
1ability often function of selected sites
£ Ad tersome degree flow;
= $sSeme distinct patterns among fish &
Invertebrate metrics relative to nutrient,
Chl-T& DO flux

® Observed relationships and thresholds can
contribute to nutrient criteria development

100 150 200 250 300 350 400 450 500 550 600
TP ug/L

* 1999 = 2000 2001
A 2006 — — Linear (1999) Linear (2006)
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Summer-mean TN & ChIT by Year

TKN vs. Chl-T
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e 1999 = 2000 2001 2006 Linear (1999) Linear (2006)

DO Flux vs. TP: 2000 & 2006 sites

20

DO Flux vs. Chl-T: 2000 & 2006 sites

Chl-T ug/L

& 2006 ® 2000 UM & MN A 2000 RED
= = Linear (2000 UM & MN) == == Linear (2006)
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-

DO measurement & data analysisys

Figure 3. V—ariability in dissolved oxygen, pH, and temperature at the Crow River at
Rockford, July 27 through August 9, 2006.

Crow River at Rockford

WO and diurnal data for those years for
analysis;

13
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Percent sensitive vs. tolerant fish taxa relative to TP
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Percent tolerant & sensitive fish taxa as a function of DO flux
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USGS Retr;:p?é&lve Data: 1997-98 NAWQA sites. Note distinct
as DO flux > 4-5 mg/L. Non-linear response.

# of Invertebrate EPT vs. DO Hux
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Nhat’s afead?

COmplete data analysieiirom 1999, 2000, & 2006
NEINGing all\WVe, DoKX, fish andlinvertebrate

cm—

jtegrate information from literature search;

_Begin to define thresholds for establishing
nutrient criteria 2008-2009;

Looking to promulgate river nutrient standards in
next triennial review: 2008-2010
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